Abstract: We have demonstrated 10 Gb/s, 3 km transmission at 850 nm using a single-mode photonic crystal fiber (PCF), a VCSEL, and a Si-avalanche photodiode. 10 Gb/s NRZ signals were successfully transmitted over a 3 km-long PCF.
2. Dispersion characteristics of single-mode PCF for high-speed data transmission in the 800 nm region In the transmission experiment, we used a PCF fabricated by the capillary method [3] . The transmission loss depends strongly on the roughness of the air-hole surface. Therefore, with the capillary method, we need capillary tubes whose diameters are uniform along their length and whose surface is smooth. When fabricating the PCF we used polishing and etching techniques to reduce the roughness of the air holes. Figure 1 shows scanning electron microscope (SEM) images of the cross-section of a PCF fabricated by the capillary method. It is clearly seen that the air holes are neatly and symmetrically located around the pure silica core area. The measured transmission loss was 5.2 dB/km at 850 nm. On the other hand, that of the PCF reported in ref. [6] was 2.7 dB/km at 850 nm. The air-hole pitch A, the air-hole diameter d, dIA, and the core diameter 2A-d were 3.4 pim, 1.2 pim, 0.35 and 5.6 pim, respectively. The core diameter of the previously reported PCF was 8.4 pim. The transmission loss increases as the core diameter decreases. Therefore, our PCF has a larger transmission loss than the previously reported PCF because of the small core diameter. The measured mode field diameter (MFD) at 850 nm was 5.3 pim. Since the MFD of the fabricated PCF is close to that of single-mode fiber (SMF) in the 800 nm region, the measured splicing loss between PCF and SMF was 0.6 dB. PCF with a d/A of 0.35 has an endlessly single-mode property [7] , while the PCF with a d/A of 0.50 in ref. [6] was multi-mode at 850 nm. Figure 2 shows the dispersion characteristics of the fabricated PCF and SMF. The dispersion characteristics were measured by the time of flight method using supercontinuum generation in highly nonlinear PCF [8] . The zero dispersion wavelength of the PCF was 1098 nm and the dispersion value was -62.8 ps/nm/km at 850 nm. Compared with a conventional SMF, whose dispersion is -97.5 ps/nm/km at 850 nm, it is possible to reduce the pulse waveform distortion caused by the group velocity dispersion. The dispersion length LD of the PCF is 37.4 kin, when the pulse width To is 50 ps, roughly corresponding to a bit rate of 10 Gb/s NRZ signal. Here the dispersion length is defined as JThB4.pdf 3. Gain characteristics of EDFFA in the 800 nm region We fabricated an optical amplifier that operated in the 800 nm region and measured its gain characteristics. The amplifier employed erbium-doped fluoride fiber (EDFF) as a gain medium in the 800 nm region [9] . Figure 3 Figure 4 shows the gain characteristics of the EDFFA. The EDFF length is 5 m and the Er ion concentration is 2000 ppm. The maximum gain is 25 dB at 852 nm for an input power of -25 dBm. The gain is sufficient to compensate for the PCF transmission loss of 18.6 dB. However, although the pump power is 500 mW, the output power is as small as 0 dBm. The reason for such a small energy conversion rate is that the pump power is also used for the green light emission. The 3 dB gain bandwidth is about 3 nm. As the bit rate of 10 Gb/s corresponds to a bandwidth of 0.024 nm, the gain bandwidth of the EDFFA is sufficient to amplify 10 Gb/s signals. 4. 10 Gb/s transmission experiment in the 800 nm region Figure 5 shows our experimental setup for a 10 Gb/s data transmission in the 800 nm region. A single-mode AlGaAs VCSEL was used as a light source. The maximum output power was 1 mW and the wavelength was 852 nm. A CW light from the VCSEL was modulated with a LiNbO3 (LN) intensity modulator and a 10 Gb/s NRZ signal was generated. The sequence length was 223-1. The coupled power to the PCF was -7.03 dBm. The output signal transmitted through a 3 km PCF was amplified by the EDFFA. The noise figure of the EDFFA was 6.5 dB. The amplified signal was detected with a Si-APD with a conversion gain of 500 V/W and a sensitivity of -17 dBm, and the bit error rate was measured. Figure 6 (a) and (b) show the eye patterns of the output signals before and after amplification, respectively. The eye pattern of the output signal in Fig. 6 (a) was poorer, because the signal power was below the sensitivity of the Si-APD. When the output signal was amplified with the EDFFA, it exhibited wide eye opening, because the received power increased to more than the sensitivity of the photo detector and the S/N ratio was greatly improved. distance can be extended by increasing the input power. 
